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Minnesota Pollution Control Agency 

December 14, 1984 

Mr. Paul Josephson 
E.A. Hlckok and Associates 
545 Indian Mound 
Wayzata, Minnesota 55391 

Dear Mr. Josephson: 

Mark Simonett and I have reviewed your draft final report for work performed at 
the Reilly Tar site. We have a number of comments and suggestions which we 
would like to see incorporated into the final report. 

In understanding our comments, you should first understand what we envision this 
report to be. It should serve as a document which, succinctly summarizes the 
work performed at W23 and W105. The audience should be assumed to be 
technically oriented persons; not necessarily hydrologists, but persons capable 
of understanding what was done on the site and the rationale for performing a 
task one way instead of another. The information should be presented In a 
summary fashion so that the reader does not have to wade through details or 
continuously jump to tables of analytical results, and data can be presented as 
order-of-magnitude figures when appropriate to support a conclusion. Most 
important, the narrative must provide justification and support for significant 
conclusions; the reader will not necessarily accept these conclusions on faith. 

We have previously communicated these same ideas to you. Reference, for 
instance, a letter from Mike Hansel to George Boyer dated March 21, 1983, or the 
discussion which took place at the meeting between you and Mark Simonett on 
October 19, 1984. The general comments which we provide on the draft report, 
and the suggested revisions thereto, are directed toward making this report a 
document which will at least partially meet the criteria outlined above. 

In terms of scope, the draft which you submitted covers the appropriate topics 
(we will comment on "Recommendations" later). However, the depth of the report 
is inadequate because in many cases the text presents conclusions without 
supporting documentation. We have indicated in our comments those statements 
for which we feel it is important for you to provide support. Also, while we do 
not generally wish to make editorial comments on an author's writing style, 
there are many sentences which are ambiguous due to misplaced modifiers and 
clauses, and we have indicated where these should be corrected. 

Phone.. 
1935 West County .Road B2, Roseville, Minnesota 55113-2785 

Regional Offices • Duluth/Brainerd/Detroif Lakes/Marshall/Rochester 
Equal Opportunity Employer 



Mr. Paul Josephson 
Page Two 

At the end of this document, you provide a nurriber of recommendatlions. It ts 
your privilege to make these recommendations, but please remember that in order 
for us to undertake a remedial action funded by the U.S. Environmental 
Protection Agency (EPA), it is necessary for us to first perform a feasibility 
study which conforms with the requirements of the National Contingency. Plan (NOP) 
Uo CFR Part 300). Your work was not intended to analyze options for dealing 
with ground, water contamination, and this phase of the project did not include a 
comparison of costs of various options as the NCP would require. Consequently, 
there is no basis for such recommendations as pumping U23 at maximum capacity 
(many hundreds of gallons per minute) without first determining the cost of 
reconstructing the well to the necessary size and pumping and treating the 
water, and then comparing the benefits of this action with the consequences of 
doing something less or nothing at all. 

To facilitate revision of this document, we are returning the draft which you 
sent us with our comments and suggested changes written in the margins. If any 
of these comments are uncl-ear, or if you have any questions or coimients, please 
contact me at 296-7395 or Mark Simonett at 296-7390. 

Sincerely, 

Stephen D. Riner, Project Leader 
Superfund Unit 
Site Response Section 
Solid and Hazardous Waste Division 

SDR/rj 

Enclosure 

cc: Paul Bitter, U.S. Environmental Protection Agency - Region V 
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TH.E PURPOSE OF THIS TECHNICAL 
MiEMORANDUiM IS TO SUMMARIZE THE FINDINGS OF INVESTIGATIONS 
PERFORMED AT W23 AND W105 SINCE THE TECHNICAL MtMORANDUM DATED 
FEBRUARY 1. 1983. INCLUDED IN THIS MEMORANDUM. IN ADDITION TO 
THE FINDINGS. ARE WATER QUALITY RESULTS AND WATER LEVELS. 
FIGURES HAVE BEEN PRODUCED SiHOWING THE RECONSTRUCTION STATUS 
AT THE PRES.ENT TIME. CONCLUSIONS AND RECOMMENDATIONS SUMMARIZE 
THE WORK PERFORMED AT THE FORMER REPUBLIC CREOSOTE FACLLITY. 
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I. INTRODUCTION 

On Hay 6, 1982, the firm of E. A. Hickok and Associates, Inc. entered into a 

contract with the Minnesota Pollution Control Agency to perform an Investigation 

of two wells (W23 and W105) at the former Republic Creosote facilties in 

St. Louis Park, Minnesota. 

The supply well (W23) for the former Republ i.c Creosote facility was originally 

drilled to a deth of 909 feet. The second well (W105)," referred to as the 

Sugar Beet well, was originally drilled to a depth of 950 feet. Both of these 

wells penetrate bedrock from the Platteville limestone to the Mt. Simon 

sandstone. 

Records indicated that both of these wells were filled with debris -- W23 to a 

depth of 595 feet; W105 to an unknown depth. The nature of the fill in these 

wells was unknown except for the presence of a coal tar plug in W23. All of 

the.information and/or description of the wells was based upon best available 

information (television log of the well, USGS geophysical logs of the well, and 

well driller's information). 

A Technical Memorandum dated February 1, 1983 was prepared to summarize the 

findings of work performed on W23 through January 1983. This memorandum 

summarizes the findings of W23 since January 1983 and the findings of W105 from 

October 1983 through October 1984. 

II. PURPOSE OF INVESTIGATION 

The puirpose of the investigation of W23 and W105 was to verify the geologic 

units and casing schedule as recorded, determine the type and extent of debris 

in the well, determine the existence and/or extent of contamination in the 

various geologic units, and development of an abandonment program so that the 

wells can be used as either monitoring or pump-out wells. 



III. FINDINGS 

The investigative work performed at W23 and W105 has been reported in.the 

monthly progress reports. In addition, numerous television logs, geologic logs, 

water quality, water level data, and photographs have been submitted to the 

Minnesota Pollution Control Agency./ 

. ..>>/ • 

After a lengthy del ay{duefiJiJJi£_JcanJtciCt-amenclme^.,-work" continued on W23 

during June 1983. Debris was bailed out of the hole to the top of the bentonite 

seal which had been previously placed in W23 to seal the lower aquifers 

(Mt. Simon and Ironton-Galesville). A sample of the debris bailed from the 

hole was retrieved from a depth of 503 feet. 

During July 1983, several attempts were made to remove the remaining 7" casing 

from W23. Approximately 29.6 feet of 7" casing had been removed in November 

1982. Efforts were made to cut, slice, and shear the 7" casing into smaller 

segments. On July 29 and August 3, 1983, television logs revealed that these 
* 

efforts had not been effective in cutting the 7" casing into a smaller segment. 

A larger rig was used during August to extract the 7" casing from the hole. 

During early September, the 7" casing began moving. The protective 8" liner 

was removed from the hole. The 7" casing was removed from the well on 

September 8. 

The hole was televised on September 9 to determine the extent of borehole 

contamination after removal of the 7" casing. An 8" liner was placed in the 

hole to a depth 250 feet with packers at 250 feet and 90 feet. Debris was 

bailed from the hole. The hole was televi.sed again on September 27, 1983. 

Water samples'^ere taken on September 28, 198^.jDf-the Prairie du Chi en-Jordan 

aquif^ with the inflatable packer^liT'280 feet. The pumping rate was 

approximately 22 gpm. Samples were taken at 0 and 8 hours of pumping. 



After sampling, the well was cleane^.,from the bottom of the hoile (near 525) to 

the bottom of the 10" casing (245*). While bailing debris (sand) from the 

hole on October 11, the bailer was lost near the bottom of the hole. After 

several attempts to retrieve the bailer, it was decided to cease-fishing~for^ 

thejiailer. 

The hole was televised on October 25 to view the improvement in borehole 

contamination and view the top of the bailer. Water samples^were taken on 

October 26, lOSsCaf the Prairie du Chien-Jordan aquif^ with the inflatable 
— 

packer/^at 280 feet. The pumping rate was approximately 20 gpm. Samples were 

taken at 0 and 8 hours of pumping.y/ Following this sampling, W23 was 

dmobiUzed. iUs^j c/ 

Figure 1 indicates the condition of W23 as of October 26, 1984. f' ' 

o-N'<r / ̂  . 

W105 

On October 28, 1983, W105 was opened. The water level was measured at 9.29 feet 

below the top of the 12-inch casing. Debris in the well beg.an at a depth of 

10.5 feet. Clay, sand, gravel, and some rocks were removed from W105. Some 

metal was also removed from the well. . 

The well was televised on November 2 and H'Yo determine the location of an 

8-inch pipe in W105. The bottom of the 12" casing was observed at 62 feet. 

On November 15, W105 was pumped for 8 hours with an inflatable packer between 

62 and 68 feet. The pump inlet was located at approximately 80 feet to sample J" 

the Platteville aquifer. The average flow rate was 21 gpm. Water samples^ere o-j-'-= 

taken at 0 hours, 20 minutes, and 8 hours._i!aetr^f the samples were ^romatj^ ^ -

The initial sample was gray in color; the second was cloudy; the third was clear. 

-fUy-b h . 



The Minnesota Geological Survey (MGS) logged W105 on November 16 to identify 

the drift, Platteville, Glenwood, and St^etei^for^a^ons. On November 18, 

8 feet of 8" pipe were removed, from the hole^ Additional material bailed from 

the hole consisted of clay and rocks with a creosote odor. 

A caliper log on November 21 revealed a IS-inch^open^^1 e'^between 72 and 78 

feet. Drilling and bailing continued as material^sluffea off tne borehole into 

the hole. A television Tog>.of.the hoi^on, November 22 showed that the 8" pipe 

was lodged in the hole. The 8" pipe was removed from the hole on November 30. 

The pipe was deteriorated with several holes in the pipe.. The exterior of the 

pipe was coated with black sand and gravel material wjjth^ creosote odor. 

On December 1, 1983, the MGS calipered Wl'OS to a depth of 130 feet. Portions 

of W105 below the 12-inch casing were greater than 12 inchesC The Glenwood 

formation appeared to be significantly eroded, thus preventing the use of 

packers in this area to provide a seal preventing downhole flow. An obstruction 

at the base of the 12-inch casing prevented installation of the 10-inch pipe. 

Twelve-inch tools were used to ream the hole. Material removed from the hole 

was black sand and gravel with a creosote odor. Some metal was found at a depth 

of approximately 160 feet. At 180 feet, fist-size stones were among the 

material removed from the hole. 

On December 29, 1983, a caliper log was run to a depth of 233 feet. Large 
/i/v ? 

holes were located from 150 to 185 feet. The lower portion of the hole 

(218-232 feet) was a nominal 12-inch hole with some debris clinging to the side 

walls. „ 

A 10-inch liner was placed in W105 on January 3-4, 1984Avith bentonite around 

a 10-inch x 12-inch packer. The packer was placed at app^roximately 246 feet to 

prevent downhole 
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Drilling and bailing the Prairie du Chien continued on January 9, 1984. 

Difficult drilling was encountered at several depths where 2 to 4-inch rocks and 

metal were found among clay, sand and gravel material. 

On January 11, the Prairie du Chien aquifer was sampled. The results indicate 

the Prairie du Chien aquifer water quality is similar to the Platteville 

aquifer. After 8 hours of pumping, the water looked clear but had a creosote 

odor. 

After completion of sampling the Prairie du Chien aquifer, the Jordan formation 

was drilled and bailed. Material bailed from the Jordan formation was similar 

to the material encountered in the Prairie du Chien formation. 
t ' 

On January 17, the Jordan formation was sampled. An inflatable packer was 

placed at the Prairie du Chi en-Jordan contact with a pump below. The packer 

deflated after approximately 5 hours of pumping. Laboratory results of samples 

taken at 40 minutes and 5 hours indicate the Jordan aquifer is contaminated with 

PAH compounds/A The samples were (romatic,^^^ 

An aquifer test was performed at W105 in the Prairie du Chien-Jordan aquifer 

on January 23, 1984. Pumping continued for 4.5 hours with water level recorders 
\j VrO t-J 

on both W105 and W23. A sample of the effluent was taken after 4 hours 

20 minutes of pumping. Laboratory results indicate the groundwater is 

contaminated with PAH compounds^ ^ ^ ^ 

Work was suspended at W105 on January 27, 1984 pending contract negotiations and 

approvals to amend the contract. After a lengthy delay, work resumed at W105 

on July 23, 1984. 



The hole was bailed from a depth of 435 feet on July 23 to 780 feet on 

August 1. Hard drillimg was encountered below 747 feet. Eviidence Indicates 

that some metal object is located in the hole below this depth. 

The hole was televised on August 2 by MDH. Several holes were noticed in the 

formation between 260 and 320 feet. The side walls were not visible below 

465 feet due to suspended material in the well bore. A gamma log-vm-performed 
e.c{ 

on W105 to 752 feet showing- good agreement to previous logs on W23. 

A second attempt to televise the hole on August 7 proved inconclusive. In 

conjunction with the MPCA, it was decided to use/lnT^o clean W105 from the 

bottom of the 10" casing to the bottom of the hole. Cleaning began at 300 feet 

on August 10; ending on August 13 at a depth of approximately 560 feet. 

Sandy material which had sluffedlinto the hole during cleaning was removed from, 

the hole. Debris removed from the hole included white sand with an oily sheen, 

1 to 3-inch rocks (some formation, others were granite), and sand. 

On August 20, the lower portion of the hole (760-580 feet) and' the segment from 

300 to 260 feet was cleaned. Debris which had-slufTed into the hole during this 

cleaning was removed on August 21. 

On August 22, the bailer became-lodged in the hole at a depth of 780 feet. 

After several attempts to retrieve the bai ler,-including televisi'ng the hole 

on August 29, the bailer was abandoned in the hole. The well was reconstructed 

as an Ironton-Galesville well. • 

A caliper log of W105 was performed on August 31. The most significant erosion 

^of the formations has occurred in the Platteville, St. Peter, and Prairie-du r\ 

Chi en aquifers. The lower porti.ons of the hole are slightly eroded. 
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Bentonite was used to seal the bottom of W105 to a depth of 754 feet coveriing 

the abandoned bailer. Cement grout was placed in the hole to a depth of 703 

feet. 

Buckshot was placed in the hole to the top of Ironton-Galesville formation to 

protect this formation during removal of the 10-inch casing and cleaning of the 

St. Peter Aquifer. On September 10, the lO-inch casing was removed from W105. 

T 

The St. Peter aquifer was cleaned with air jetting. Contaminants were noted in 

the water and removed from W105 during this cleaning operation. Debris, 

including metal and bricks which had fallen into the bottom of the hole during 

cleaning, was bailed out of the hole. 

On September 14, the 6-inch liner was installed in W105. The liner was 

grouted from the bottom (650 feet) to the surface. 

The buckshot which had been placed in W105 to protect the Ironton-Galesville was 

removed from the hole. The buckshot contained some oily contaminant. 

On September 24, the Ironton-Galesville formation was cleaned with air , t 
v>v\r^ 

jetting. The discharge from this cleaning, was noticeably cleaner than wjjat had 

been observed during the St. Peter aquifer cleaning. 

On September 25, the Ironton-Galesville formation at W105 was sampled after 

seven hours of pumping at approximately 100 gpm. The sample was clear with 

little or no detectable odor. Laboratory analytical results iindicate the water 

quality is similar to that of samples taken from, other formations in W105. 

Figure 2 indicates the condition upon completion of renovation at W105. 



IV. WATER QUALITY 

The analytical laboratory results of groundwater sampled during 1982 are 

contained: in the Technical Memorandum dated February 1, 1983. These analyses 

Include samples from August 5, 6, and 7, September 13 and 17, October 18, 19, 

and November 4 and 5, 1982. 

Analytical laboratory results from October 28, December 7, December 14, 1982, 

September 28, October 26, November 15, 1983, January 11, 17, 25, and • 

September 25, 1984 are included in Tables 1 through 4. Column 1 on Table 1 

indicates the water quality during cleaning of the- Ironton-Galesville at W23. 

Column 2 indicates the water quality during efforts to pull the 7-inch casing 

after a portion of both the 7-inch and 10-inch casings had been removed from 

W23. Column 3, Table 1 indicates the water quality of the Platteville formation 

after the upper portion of the 10-inch casing had been removed exposing the 

Platteville formation. 

Table 2 shows the change in water quality before and after cleaning of the 

Prairie du Chi en-Jordan aquifer at W23. 

Table 3 shows the water quality of the Platteville formation of W105. 

Table 4 indicates the water quality of the Prairie du Chlen and Jordan aquifers 

at W105. The Prairie du Chien formation water quality is shown in columns 1 

and 2. The water quality of the Jordan sandstone is shown in columns 3 and 4. 

Column 5 indicates the water quality of the combined Prairie du Chi en-Jordan 

aquifer sampled during the January 25, 1984 aquifer test. In addition. Table 4, 

indicates the water quality of the Ironton-Galesville at the conclusion of 

renovation of W105. 



Table 5 summarizes the water quality of all samples taken at W23 and W105. 

Six of the 29 parameters have been identified as carcinogens or possible 

carcinogens by the U.S. EPA in "The Carcinogen Assessment Group's List of 

Carcinogens," July 14, 1980.. These include benz[a]anthracene, chrysene, 

benzo[b]fluoranthene, benzo[a]pyrene, indeno[l,2,3,cd]pyrene, and 

dibenz[a,h]anthracene. The sum of these six parameters is included in Table 5. 

Also shown in Table 5 for comparative purposes is the sum of the 29 parameters 

which were analyzed for each sample. If a value was less than the detection 

limit, it was regarded as zero for summation purposes. 

W23 

All efforts to determine the water quality of the Mt. Simon aquifer indicate 

that it is contaminated with PAH compounds. The water quality indicated by the 

September 17, 1982 sample shows the highest degree of contamination when the 

packer had a good seal eliminating down-hole flow. 

The analytical results of the Franconia-Ironton-Galesville at W23 do not show a 

significant improvement in water quality after cleaning the aquifer. 

.C 
One sampl^was taken on October 28, 1982^fcontaminated wate^during cleaning « 

at W23. Another sample of water was taken on December 7, 1982 during efforts to , 

remove the 7-inch casing. In both cases, some of the highest concentrations of • 

contaminants were observedCflowing from W23 duri;ng these operations. This /''yj 

indicates the .presence of PAH contamination behind the 10-inch casing at W23. ' 

The Platteville formation is contaminated by PAH compounds at W23, as indicated 

by the December 14, 1982 sample. 



A substantial improvement in; the water quality of the Prairie du Chien-Jordan 

aquifer is indicated by samples of September 28 and October 26, 1983. The 

aquifer was cleaned between these two sampling events. The concentration of 

each of the six carcinogens was less than the.detection limit of 1 ug/1 after 

cleaning. 

W105 

The water quality of the Platteville aquifer is indicated by the analytical 

results of samples taken on November 15, 1983. After 8 hours of pumping, the 

concentration of each of the six carcinogenic compounds was less than 1 ug/1. 

A significant improvement in water quality was observed following 20 minutes of 

pumping,, indicating that a large-degi*ee of contaminant was present in the 

borehole. Continued pumping only slightly improved the water quality,^ ^ 

indicating the water quality of the Platteville aquifer at WIOS^^'^^ 

The water quality of the Prairie du Chien-Jordan aquifer is indicated by samples 

taken on January 11, 17, and 25, 1984. Generally, these samples indicate an 

improvement in water quality with continued pumping and approximately the same 

degree of contamination as was observed in the Platteville aquifer. 

After completion of renovation of W105 as an Ironton-Galesville well, a sample 

was taken after 7 hours of pumping at a rate of approximately 100 gpm.- This 

sample shows a poorer water quality in the Irohton-Galesville compared to other 

formations at W,105. 

Each aquifer sampled in both W23 and W105^w€ffe~'shown to be contaminated with 

PAH compounds. 



V. WATER LEVELS 

Table 6 summarizes water levels measured at W23 and W105 from July to October 

1984. Measurements through January 1984 have been reported to the Miinnesota 

Pollution Control Agency. 

There was close agreement between W23 and Wl'OS water levels when both were open 

to the Prairie du Chien-Jordan aquifer. 
r 

Water level measurements in the annular space of W105 indicate that the water 

level of the Platteville aquifer is approximately 80 feet higher than^the 

Prairie du Chien-Jordan aquifer. 

After final reconstruction of W105, the piezometric head of the Ironton-

Galesville aquifer is approximately 40 feet lower than^the Prairie du Chien-

Jordan aquifer. 

VI. CONCLUSIONS 

The following are conclusions of the investigation of W23 and W105 at the former 

Republic Creosote facilities in St. Louis Park. „ r r ^ ^ < 

1. Debris;'1iad been placed' in W23, including creosote. 

2. Water samples indicate the Platteville, Prairie du Chien, Jordan, 

Ironton-Galesville, and Mt. Simon aquifers are contaminated with PAH 
- ̂  

compounds in the vicinity of W23. 

3. The 10-inch casing in W23 is in poor condition with^contami'nation between 

it and the borehole. 

4. Debris had-been-placed in W105, including material^taintedwith PA'H 

/4- > I -
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5. Water samples indicate the Platteville, Prairie du Chien, Jordan, and 

Ironton-Galesvi11e aquifers are contaminated with PAH compounds in the 

vicinity of W105. 

VII. RECOMMENDATIONS 

The following items are recommended to solve the groundwater contamination 

observed at the former Republic Creosote facilities in St. Louis Park. 

1. Renovation of W23 should be completed, including removal of the 10-inch 

casing and cleaning of the remainder of the borehole. The well should be 
, -p-, 

developed as a Prairie du Chi en-Jordan pump-out well. ,A variance should be' 
/ . "Z 

^ requested tojnstall "an '8-inch'1 iner to/^ailow.forvmaximum^/discharge capa'city' 

2. Well W23 should be pumped ^at-4t-s-max-imun^-capac-ftyTto contain and capture 

contaminated groundwater near the site ,in the Prairie du Chien-Jordan 

aquifer. iThe pumping should continue/until"the remedial plan outlined in 
^ . J y y • j 

I the "Study of Groundwater Contamination ..in .St. 'Louis Park,_Minnesota 
! / / . / 
i November 1981, is implemented 

tamj nap on ..in. St.. Louis. Park,_Minnes.ota,' / ^ 

j r s 'ruJr-' ^ cL->~ej /"wpf' --

/"O f A.! 3 s,A c • J' ••'v\ . 

Well W105 should be pumpe^'as detailed in the~"S"to3y of"Groundwater,' 

.^ontami nat-i on-in-Strr- Lwi s Par kT Mi nnesota 7"" Noyember~1^81. to contain 

B-XX -
-/ 

and capture contaminated groundwter near the site in the Ironton-Galesville 

aquifer. 

Lou 
A 

The effluent from these two pump-out wells should be treated on-site'and 

^ ' 2 
— -- . -

^scharged. 

yA 
Periodic sampling should be undertaken to monitor the groundwater quality in 

the Prairie du Chien-Jordan and Ironton-Galesville aquifers. 
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TABLE 1 

WATER QUALITY DATA 
ST. LOUIS PARK - W23 

Date 10/28/82 12/7/82 12/14/82 

Hour 0 0 1 

Formation 10" Casing 12" Casing Plattevi" 

Packer -- •- None 

Inlet Depth, feet Surface Surface 72.5 

Flow Rate, gpm 290 — 20 

Compound Concentration, ug/1 

2,3-dihydrolndene 220 330 160 
Indene 280 , 610 310 
Naphthalene 2,600 4,400 1,000 
Benzo(b)thiophene 160 270 100 
Qui no! ime <20 <10 <10 
2-Methylnaphtha!ene 2,500 2,400 580 
Indole <20 <10 <10 
1-Methyl naphtha!ene 1,600 1,600 480 
1,1-Biphenyl 450 500 120 
Acenaphthylene 200 330 82 
Acenaphthene ' 1,600 1,400 390 
F1uorene 1,700 1,600 400 
Phenanthrene 4,000 3,600 930 
Anthracene 900 600 150 
Acridine 100 75 22 
Phenanthrldine 30 12 5 
Carba.zole 230 180 93 
Fluoranthene 1,500 1,600 410 
Pyrene 1,300 1,200 330 
Benz[a]anth.racene 400 180 53 
Chrysene 530 -.130 32 
Benzo[b]fluoranthene 400 30 26 
Benzo[k]fluoranthene 330 43 26 
Benzo[e]pyrene 280 21 12 
Benzo[a]pyrene 470 30 18 
Perylene 70 3 2 
Indeno[l,2,3 cd]pyrene 190 <10 12 
Dibenz[a,h]'anthracene 210 <10 14 
Benzo[g,h ,i]perylene 260 <10 4 

Carcinogen. Total 2,200 370 155 
Total of 29 Compounds 22,510 21,144 5,761 



TABLE 2 

WATER QUALITY DATA 
ST. LOUIS PARK - W23 

Date 9/28/83 9/28/83 10/26/83 10/26/82 

Hour 0:15 8 0:30 8 

Formation Prai rie Prairie Prai riie Prai rie 
du Chien- du Chien- du Chi en- du Chier 
Jordan Jordan Jordan Jordan 

Packer Good at 280' Good at 280' Good at 280' Good at 

Inlet Depth, feet 362 362 362 362 

Flow Rate, gpm 22 22 20 20 

Compound 
< 

Concentration, ug/1 

2,3-dihydroindene 1,600 1,370 78 57 
Indene 14,700 786 145 106 
Naiphthalene 82 2 335 338 
Benzo(b)thiophene 324 130 43 35 
Qutnol ine <1 11 4 2 
2-Methylnaphthalene 1,230 310 74 43 
Indol e <1 . <1- <1 <1 
1-Methylnaphthalene 1,970 910 145 106 
1,1-Biphenyl , 760 480 19 20 
Acenaphthylene <1 290 24 22 
Acenaphthene 860 ' 970 99 81 
Fluorene 1,530 720 76 64 
Phenanthrene 1,300 640 86 . 61 
Anthracene 340 110 13 9 
Acridine 63 33 4 3 
Phenanthridine 6 - - <1- <1 <1 
Carbazole 810 470 32 20 
Fluoranthene 600 110 18 10 
Pyrene 500 73 12 7 
Benz[a]anthracene 170 5 <1 <1 
Chrysene 200 6 <1 <1 
Benzo[b]f1uoranthene 100 2 <1 <1 
Be,nzo[k]fl uoranthene 80 1 <1 <1 
Benzo[e]pyrene 72 1 <1 <1 
Benzo[a]pyrene 120 2 <1 <1 
Perylene 21 <1 <1 <1 
Indeno[l,2,3 cdjpyrene 12 <1 <1 <1 
Dibenz[a,h]anthracene 52 <1 <1 <1 
Benzo[,g ,h ,i ]peryl ene <1 <1 <1 <1 

Carcinogen Total 654 15 <1 <1 
Total of 29 Compounds 27,502 7,432 1,222 1,002 



TABLE 3 

•WATER QUALITY DATA 
ST. LOUIS PARK - W23 

Date 

Hour 

Formation 

Packer 

Inlet Depth, feet 

Flow Rate, gpm 

Compound 

2,3-dihydroindene 
Indene 
Naphthalene 
Benzo(b)t'hiophene 
Quinoline 
2-Methylnaphthalene 
Indole 
I-Methyl naphtha1ene 
1,1-Bi'phenyl 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Acridine 
Phenanthridine 
Carbazole 
Fluoranthene 
Pyrene 
Benz[a]anthracene 
Chrysene 
Benzo[b]fluoranthene 
Be.nzo[k]fluoranthene 
Benzo[e]pyrene 
BenzoCaipyrene 
Perylene 
I'ndeno[l,2,3 cd]pyrene 
Qibenz[a,h]anthracene 
Benzo[g,h,i]peryl ene 

Carcinogen Total 
Total of 29 Compounds 

11/15/83 11/15/83 11/15/83 

0:00 0:20 8:00 

Platteville Platteville Platteville 

Good Good Good 
(62-68' ') (62-68'j . (62-68') 

80 80 80 

21 .21 21 

Concentration, ug/1 

62 
• 

29 16 
100 56 136 

1,084 175 29 
43 15 10 
<1 <1 <1 
84 15 9 
26 4 <1 
89 24 13 
10 4 2 
11 

* 
7 9 

68 17 6 
41 11 5 
47 16 5 
11 2 <1 

4 1 <1 
<1 <1 <1 
30 8 7 
17 3 <1 
14 2 <1 

2 - <1 <1 
16 <1 <1 
22 2 <1 

4 <1 <1 
3 <1 <1 
3 <1 <1 
2 <1 <1 
7 <1 • <1 

<1 <1 <1 
<1 <1 <1 

50 2 <1 
1,800 391 247 



TABLE 4 

WATER QUALITY DATA 
ST. LOUTS PARK - WIOS 

Date 1/11/84 1/11/84 1/17/84 1/17/84 1/25/84 9/25/84 

Hour 0:4-5 8:00, 0:40 5:00 4:20 7:00 
• 

Prairie 
Formation ,Prai rie Prai rie du Chi en- I ronton 

du Chi en du Chi en Jordan Jordan Jordan Galesvi 

Packer Good Leaky • •• 
(370') (370') 

Inlet Depth, feet -- — 410 410 194 180 

Flow Rate, gpm 38 38 .15 15 235 100 

Compound Concentration, ug/1 

2,3-dlhydroindene 26.7 17.4 2 7 11.0 17. 
Indene 21.1 15.7 <1 5 9.3 34. 
Naphthalene 27.9 98.6 1.7 13 17.1 350. 
Ben2o(b)thiophene 7.5 15.6 <1 4 4.2 18. 
Qui noline <1 <1 <1 <1 <1 <0.5 
2-Methylnaphthalene 43.1 38 .,4 4 5 16.8 86. 
Indole <1 <1 <1 <1 <1 <1.25 
1-Methylnaphthalene 51.0 38.0 9 14 19.2 53. 
1,1-Biphenyl <1 18.1 • 3 5 10.5 11. 
Acenaphthylene 4.8 7.6 2 4 5.8 16. 
Acenaphthene 52.7 46.4 32 12 38.4 27. 
FTuorene 41.3 40.1 36 13 33.7 26. 
Phenanthrene 69.6 11.4 117 12 67.4- 35. 
Anthracene 12.7 11.4 82 4 11.9 11. 
Acridine 2.2 4.2 <1 <1 2.2 1.4 
Phenanthridirie <1 1.8 <1 <1 <1 <1.25 
Carbazole 14.1 7.7 8 4 4.7 9.0 
Fluoranthene 19.0 10.0 102 10 29.0 7.6 
Pyrene 16.2 7.8 94 8 27.2 5.5 
BenzCaDanthracene 2.9 <1 ' 32 3 4.6 0.8 
Chrysene 2.8 <1 63 3 7.5 1.0 
BenzoEb]fluoranthene <1 <1 39 2 2.3 <0.5 
Benzo[k]fluoranthene <1 <1 18 <1 2.4 <0.5 
Benzoieipyrene 1.0 <1 13 <1 2.0 <0.5 
Benzo[a]pyr&ne 1.2 <1 16 1 2.2 <0.5 
Perylene <1 2.7 3 <1 <1 <1.25 
Indeno[l,2,3 cd]pyrene <1 <1 5 <1 2.3 <1.25 
pibenz[a,h]anthracene <1 <1 3 <1 <1 <1.25 
BenzoCg,h,1Iperyl ene <1 <1 16 <1 <1 <1.25 

Carcinogen Total 6.9 <1 158 9 18.9 1.8 
Total of 29 Compounds 417.8 392.9 700.7 129 331.7 709.3 



Date 

TABLE 5 

SUMMARY OF WATER QUALITY 

Sample No. 
Concentration, 

Carcinogen Total Sum 
ugyi 
of 29 Components 

8/05/82 0W23-Pond-0 0 0 

8/05/82 OW'23-li0O'-9:IO 625 3,489 

8/05/82 0W23-FS-0 55 569 

8/06/82 0W23-EC-0 91 672 

8/06/82 
8/06/82 
8/07/82 
8/07/82 

0W.23-MS-0 
0W23-MS-8 
0W23-MS-16 
0W23-MS-24 

8,375 
15 
0 • 
2 

41,359 
380 
176 
303 

9/13-/82 
9/13/82 
9/13/82 
9/13/82 
9/13/82 

0W23-MS-0 
0W23-MS-0:30 
0W23-MS-1:00 
0W23-MS-2:00 
0W23-MS-4:00 

2,731 
1,903 

56.1 
30.7 
12.1 

12,849 
10,131 

338.4 
183.6 
88.7 

9/17/82 0W23-MS-4:30 5.220 27,602 

10/18/82 
10/19/82 

0W23-FIG-0 
0W23-FIG-24 

49 
8 

667 
270 

10/28/82 0W23-10" CASING-0 2,200 ' 22,510 

11/04/82 
11/05/82 

0W23-FIG-0 
0W23-FIG-22 

64 
3 

915 
1,187 

12/07/82 0W23-12" CASING-0 370 21,144 

12/14/82 0W23-PV-1 155 5,761 

9/28/83 
9/28/83 

0W23-PCJ-0 
0W23-PCJ-8 

654 
15 

27,502 
7,432 

10/26/83 
10/26/83 

0W23-PCJ-0 
0W23-PCJ-8 

<1 
<1 

1,222 
1,002 

11/15/83 
11/15/83 
11/15/83 

WI05-PV1L-O 
W105-PVL-O':2O 
W105-PVL-8 

50 
2 

<1 

1,800 
391 
247 

1/11/84 
1/11/84 

W105-PDC-0:45 
W105-PDC-8 

6.9 
<1 

417.8 
392.9 

1/17/84 
1/17/84 

Wli05-JDN-0:40 
W105-JDN-5 

158 
9 

700.7 
129 

1/25/84 W105-PCJ-4:20 18.9 331.7 

9/25/84 W105-IGL-7 1.8 709.3 



Date 

July 23 

July 24 

July 25 

July 26 

July 27 

July 30 

July 31 

TABLE 6 

ST. LOUIS PARK 

WATER LEVELS - JULY TO OCTOBER 1984 

— W-23 — 
Prairie du 
Chi en-Jordan 

798.17 

799.23 

799.05 

798.17 

796.32 

793.99 

W-105 
Prairie du 
Chi en-Jordan 

798.55 

799.11 

797.94 

Prairie du Chi en 
to Ironton-
Galesville 

798.38 

'795.30 

793.00 

Platteville 

883.79 

August 2 

August 9 

August 10 

August 31 

September 13 

September 14 

September 21 

September 25 

September 27 

October 26 

794.22 

800.99 

800.15 

801.44 

795.57 

811.69 

813.52 

805.32 

818.25 

801.95 

St. Peter to 
Ironton-
Galesvill e 

865.6 

St.. Peter to 
Franconia 

866.5 

Ironton-
Galesville 

885.9 
(with pea rock) 

775.20 

795.61 

775.48 

778.14 

884.19 

884.08 



Minnesota Pollution Control Agency 

October 14, 1981 

Mr. Paul Bitter 
U.S. Environmental 
111 West Jackson 
Ctiicago, 111 inois 

Protectin Agency 

60604 

Dear Mr. Bitter: 

Enclosed is a copy of the draft report prepared by E. A. Hickok 
and Associates. The document is priviledged and therefore 
should not be released or its contents freely discussed. Please 
review the report and send your comments to me or Mike Convery 
of the Minnesota Department of Health by October 19. A 
tentative meeting to discuss the comments with Hickok has been 
scheduled for October 26. The final report is due on 
November 30, 1981. 

Please contact me at (612) 297-2726 or Mike Convery at 
(612) 296-5297 if you have any questions. 

Si ncerely. 

/fi. 
R chard R. Ferguson/ 
Regulatory Compliance Section 
Solid and Hazardous Waste Division 

RRF/dc 
Enclosure 

Phone;. 
1935 West County Road B2, Roseville, Minnesota 55113 

Regional Offices • Duiuth/Brainerd/Detroit Lakes/Marshall/Rochester 
Equal Opportunity Employer . t 
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